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Wfli^t flaimed; 

A tta-^paren, .on— eric, high hardness, tapac. tesU« polyure.hane 

material comprising the reaction product of; 

(a) a po.yure.hane prepolymer prepared hy reaction of an aliphatic or 
oyicoahpharic dnsocyanate »i.h (i) a. .east one OH-containing int^mediate havtng a »eigh. 
average n,o.ecuW weigh, of ftom about 400 to ahout 2000 selected from the group consistu.g of 
poiyester glycols, polycaprolactone glycols. polye«.er glycols, ^lycarhonate glycols, and 
........ a triol in an amount equal to 0.01 to 0.5 equivalents based upon a total 

Of 1 0 equivalents ot(i) and (ii). and wherein the diisocyanate is reacted with the «iol and OH- 
containing intermediate in an equivalent ratio of about 2.5 to 4.0 NCO/..0 OH; and 

(b) a, leas, one aromatic diamine curing agent selected ftom the group 
consisting of ,4-diamino-3.5-die.hyl-to,uene. 2,6-d,amin.3. 5.1.e.hyl-to.uene and mixtures 
thereof m an equivalent ratio of about 0.85 to 1.02 Wl.O NCO. 

2. m polyurethane material of claim 1. wherein ti.e triol is added in an amount 

equal to 0.01 to 0.2 equivalents based upon a «,tal of 1 .0 equivalents of (i) and (.i). 

3. T,.e polyurethane material of claim l.where,nd>etiiol is added in an amonn. 

equal to 0.06 to 0.15 equivalent based upon a total of 1.0 equivalents of (i) and (ii). 

4 m polyurethane material of claim 1. wherein the polyurethane material is the 
reaction product of said polyurethane prepolymer. said a. least one tirs. dramtne cunng agen.. 

• cf^iprted from the group consisting of compounds of 

and at least one second diamme cunng agent selected from me gr p 

the formula: 
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wherein R, and R2 are each independently selected from the group consisting of methyl, ethyl, 
propyl and isopropyl groups and R3 is selected from the group consisting of hydrogen and 
chlorine. 

5. The polyurethane material of claim 1, wherein the cycloaliphatic diisocyanate is 
selected from the group consisting of 4,4'-methylenebis(cyclohexyl isocyanate), 3-isocyanato- 
methyl-3,5,5-trimethylcyclohexyl-isocyanate, meta-tetramethylxylene diisocyanate, and mixUires 

thereof. 

6. The polyurethane material of claim 1, wherein the polyurethane material has a 
heat distortion temperature of at least 210°F at 264 psi. 

7. The polyurethane material of claim 1. wherein the polyurethane material has a 

heat distortion temperature of at least 250"? at 264 psi. 

8. The polyurethane material of claim 1, wherein the polyurethane material has a 
heat distortion temperature of at least SOCF at 264 psi. 

9. The polyurethane material of claim 1, wherein the polyurethane material is 
optically clear having a luminous transmittance of at least about 80%. 

10. The polyurethane material of claim 1, wherein a 0.25-inch thick sheet of the 
polyurethane material has a V-50 0.22 caliber FSP rating of at least 1 100 feet per second. 

11. The polyurethane material of claim 1. wherein the diamine curing agent is reacted 
with the prepolymer in an equivalent ratio of about 0.90 to 1.0 NH2/I.O NCO. 
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12. The polyurethane material of claim 1, wherein the weight average molecular 
weight of the OH-contataing intermediate >s from about 400 to about 1000. and the OH- 
containing intermediate U selected from the group consisting of: (a) esterification products of 
adipic acid with one or more diols selected from d>e group consisting of l,4.butanediol. 1,6- 
hexanediol. neopentyl glycol, and 1,10-decanediol; (b) reaction products of E-caprolac.one with 
one or more diols selected from the group consisting of 1.4-butane diol, 1,6-hexane diol. 
neopentyl glycol, and l.lO-decanediol; (c) polytetramethylene glycol; (d) aliphatic polycarbonate 

glycols; and (e) mixnires of such OH-containing intermediates. 

,3. The polyurethane material ofdaiml, wherein the cycloaliphaticdiisocyanate is 

an isomeric mixtiue of 4^--methylcnebis(cyclohexyl isocyanatc) which compri^s at least 20 
percent of the trans,trans isomer of 4,4'.methylenebis(cyclohexyl isocyanate). 

14. The polyurettrane material of claim 1, wherein the prepolymer further comprises a 
UV-stabUizer selected from the group consisting of benzottiazoles, hindered amine light 

Stabilizers and mixtures thereof. 

15. The polyurethane material of claim 1, wherein the prepolymer further comprises 

an anti-oxidant, which is a multifunctional hindered phenol. 

16. The polyurethane material of claim 1. wherein the polyurethane material has a 
stress craze resistance of >7000 pounds per square inch when measured using isopropanol. 

17. The polyurethane material of claim 1, wherein said diamine curing agent is color- 

Stabilized. 

18. An eyewear lens made from the polyurethane material according to claim 1. 

19. The eyewear lens of claim 18, wherein said lens is selected from the group 
consisting of sun lenses, ophthalmic lenses and protective lenses. 
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20. A Bansparent ™,n-elastomeric. high hardness, impaot resistant polyurethane 

material comprising the reaction product of: 

(,) a polyurethane pr^olymer prepared by reaction of a diisocyanate selected ftom 
tte group consisting of 4.4-.me.hyle„ebis(cyclohexyl isocyanate). J-isocyanato-methyW.S.S- 
trimethylcyclohexyl-isocyanate, meta-tetramethylxylene diisocyanate. and mix«.es thereof wid. 
(a) at least one OH-containing intermediate having a weight average molecular weight of from 
about 400 to about 2000 selected ftom the group consisting of: (i) esterification products of 
adinio acid with one or more diols selected ftom the group consisting of 1.4-butanediol, 1.6- 
hexanediol. neopentyl glycol, and ...O-decanedioU (ii) reaction products of E-caprolactone with 
one or more diols selected ftom the group consisting of 1.4.butane diol, .,6-hexane diol. 
neopentyl glycol, and l.lO^ecanediol; (iii) polytetramethylene glycol; (iv) aliphatic 
polycarbonate glycols; and (v) mixmres of such OH-containing intermediates, and (b) a triol in 
an amo™.. equal to 0.06 to 0.15 equivalents based upon a total of 1.0 equivalents of (a) and (b). 
and wherein «.e ditsocyanate is reacted with the triol and OH-containing intermediate in an 
equivalent ratio of about 2.5 to 4.0 NCO/1.0 OH; and 

(2) at least one diamine curing agent selected ftom the group consisting of 2.4- 
diamino-3,5-die,hyl-toluene. 2.6-diamino-3.5-di..hyl-toluene. and mixmres thereof, in an 
equivalent ratio of about 0.95 to 1.02 NH,/ 1.0 NCO, wherein the polyurethane material has a 
heat distortion temperature of at least 300°F at 264 psi. 
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